Motion-induced blindness (MIB; Bonneh, Cooperman, & Sagi, 2001 ) is a visual phenomenon in which salient, stationary high-contrast targets are perceived to disappear and reappear when viewed within a moving background mask. The present study examined the effects of depth ordering (three levels) and mask motion coherence (0%, 50%, and 100% coherence of the mask elements), as well as the interaction effects between these two variables, especially taking note of between-subject variation. It is clear that individuals experience different amounts of MIB, indexed using average, cumulative, and normalized measures. Other differences are exhibited in how depth order and levels of mask coherence affect individuals' perception of MIB. This study was able to partially replicate the depth ordering effects exhibited by Graf, Adams, and Lages (2002); however, we were unable to replicate the effects of mask coherence reported by Wells, Leber, and Sparrow (2011), and possible reasons are explored, including the possible role of adaptation. No significant interaction effect was found between depth order and coherence, suggesting these processes act independently of one another. Implications for between-subject variability are discussed. A single underlying parameter accounting for individual differences among observers was not identified, suggesting that normative models of MIB may not be practical.
Introduction
In their early experiments on binocular rivalry and fusion, Grindley and Townsend (1965) noted a curious phenomenon in which the movement of an object over one eye's test field in a mirror stereoscope often produced a momentary disappearance of objects in the other eye's field -in effect, the moving stimulus produced the perception of the object being ''rubbed out" (p. 99) in the opposing eye. Subsequent to this early study, Bonneh, Cooperman, and Sagi (2001) conducted a series of experiments wherein they examined the disappearance rates of high-contrast yellow targets superimposed on a moving background mask comprised of blue dots. Bonneh et al. (2001) referred to this disappearance phenomenon as ''motion-induced blindness" (MIB; p. 798), where they tested a number of variables and their effects on the disappearance durations during MIB trials. These investigators determined that target contrast, size, speed, and flicker rates all impacted the disappearance rates; likewise, they found that the increase in contrast, number of dot elements, and speed of the moving mask created an increase in target disappearance. Gestalt grouping effects were also shown to have profound effects on disappearance, such that targets characterized by proximity or smoothness, for example, tended to disappear completely. They concluded that these effects were probably not the result of local masking, adaptation, or suppression processes, but instead, due to competitive attentional switching mechanisms that operate in a ''winner-takes-all" (p. 800) process. The Bonneh et al. (2001) work has resulted in a proliferation of subsequent attempts at outlining the nature of this effect and some of the proposed underlying mechanisms suggested with its occurrence.
Consistent with the Gestalt implications of MIB, Graf, Adams, and Lages (2002) outlined the nature of surface completion cues in rates of target disappearance. Using a triad of yellow target stimuli superimposed on a rotating mask of blue crosses, these investigators examined depth ordering differences of the targets and mask elements by having participants examine dichoptic stereo pairs of the stimulus patterns, where the mask was placed either behind, in front of, or in the same depth plane as the target. Results demonstrated that more target disappearance was found when the mask was placed in front of the targets, less when the targets and mask were coplanar, and less still when the mask was placed behind the targets. Graf et al. (2002) note that these findings are consistent with the premise that their front-mask condition afforded better opportunities for occlusion and surface completion principles to operate. Their second experiment furthered this claim by utilizing Kanizsa illusory contour elements to induce rectangular mask surfaces. Depth ordering effects were again preserved when the Kanizsa elements yielded better surface completion.
Wells and colleagues (Wells, Leber, and Sparrow (2011) ; Wells & Leber, 2014) furthered these ideas by noting the importance of common fate as one of several relevant Gestalt grouping cues. In particular, they examined the effects of mask element coherence, which they characterized by manipulating the proportion of mask elements that moved in a common direction. They found an inverse relationship between mask coherence and target disappearance, wherein mask elements moving less coherently tended to produce more target disappearance and vice versa. Wells et al. (2011) suggest that these effects might be interpreted within the context of target adaptation as elicited by varying coherence levels within the mask. Wells and Leber (2014) further determined that global motion parameters associated with the mask patterns were also important contributors to MIB disappearance rates, even when holding constant the local motion coherence of mask elements.
The current study set out to explore the interconnections among the stereoscopic components of depth ordering described by Graf et al. (2002) , and the coherence properties outlined by Wells et al. (2011) in relation to disappearance rates in MIB. It was hypothesized that the present study would replicate the depth ordering effects discussed by Graf et al. (2002) , as well as the motion coherence results exhibited by Wells et al. (2011) . Moreover, this study sought to identify any interaction effects that might exist between these two variables, hence providing some insight as to how these two sets of cues might augment -or compete with -one another. Given these previous results, it was hypothesized that the most disappearance would occur when the target dot was presented behind the moving mask in which the motion was 0% coherent (random), and the least disappearance would occur when the target stimulus was presented in front of the mask with 100% coherent motion. The degree to which these two sets of cues interacted with each other could help delineate the potential hierarchical nature of MIB processing and shed light on some of the physiological properties involved at different stages of the visual pathway.
Individual differences in perceiving MIB
In the process of investigating the primary hypotheses specified above, it became clear to the authors that the ways in which individual participants perceive MIB varied rather markedly from observer to observer. So in addition to the overall, average results reported herein, these individual differences among subjects were investigated to determine the degree to which these stimulus parameters selectively impacted the perception of MIB from person to person.
In examining the literature looking for studies that pertain to individual differences among observers of MIB, we noted very few publications that systematically present and compare results for individual observers. Some studies report overall summary data in relation to the frequency or duration of MIB disappearances among their participants. Libedinsky, Savage, and Livingstone (2009) , for example, reported that disappearance rates across their participants ranged from 9% to 39% of the time, and the number of disappearances per minute ranged from 7 to 19. Graf et al. (2002) , described earlier, did present individual data from their five observers across two experiments where they note that individual differences were observed in the absolute levels of MIB, but overall patterns of disappearance were consistent across conditions and participants.
Several previous studies have looked at individual differences among observers as they relate to physiological functioning aspects of MIB. Funk and Pettigrew (2003) , for example, examined the effects of transcranial magnetic stimulation (TMS) on interhemispheric differences in the appearance-disappearance cycle of MIB. Noting similarities between MIB and perceptual rivalry, these authors presented pilot data from eight different observers and experimental data for 13 participants, depicting differences in hemispheric processing of these phases (see also Carter & Pettigrew, 2003 , for their perceptual rivalry account of MIB depicted across three selected observers). They determined that in 11 of 13 participants, TMS produced a shorter duration in the appearance phase of MIB, compared to a shorter duration in the disappearance phase for 9 of their 13 subjects when averaged across both hemispheres. Funk and Pettigrew (2003) concluded that their results ''. . . suggest that MIB may be a special, asymmetrical case of perceptual rivalry where different interpretations of the same stimulus are adopted by different hemispheres" (p. 1336). Their data demonstrate that TMS does have an effect on the hemispheric nature of MIB, but these differences are not the same for every individual. Moreover, Donner, Sagi, Bonneh, and Heeger (2008) , and subsequently Donner, Sagi, Bonneh, and Heeger (2013) used fMRI to examine correlated cortical activity levels across areas V1-V4 during episodes of MIB. While not a focus of their work, Donner et al. (2008) reported single-subject data for their six observers and noted the variability across the different target subregion volumes in the visual cortex; likewise, this same group reported in 2013 the percentage of variance explained by global components of neuronal activity across these same visual areas, where the percentage accounted for ranged from 50% to 80% across the different observers. Variance explained in the retinotopic mappings ranged from 15% to 35% in these same observers. Several other papers have described psychophysical methodologies employed in studying MIB. Hsu, Yeh, and Kramer (2004) reported connections between MIB and perceptual filling-in (PFI) by examining the effects of target eccentricities, target/maskelement contrasts, and levels of perceptual grouping. Their single-subject data reveal some rather marked differences across their four observers when considering initial target fading times and durations as a function of Gestalt grouping cues (i.e., shape similarity and good continuation). While the absolute levels of target fading times varied across the observers, the pattern of ''good" versus ''poor" grouping cues was maintained for every subject (i.e., good grouping conditions resulted in longer initial fading times and shorter fading durations relative to the poor grouping conditions). Hsu et al. (2004) suggest that MIB and PFI are mediated by a common perceptual mechanism. Gorea and Caetta (2009) modelled the exponential decay rates of target suppression by having participants adjust the luminance of a probe within 1-min trials across absent-mask, static-mask, and MIB conditions. While these authors did not provide a detailed characterization of the differences across their observers, an inspection of their plateaus and half-life times for these fitted functions reveals similar values for the static-mask and MIB conditions, compared to higher values for the absent-mask conditions, as predicted, for four out of their five observers. They concluded that MIB can be attributed to the interactive effects of adaptation and extended inhibitory processes. Hofstoetter, Koch, and Kiper (2004) also reported on single-subject data within an adaptation paradigm, where they examined the utility of using negative afterimages in studying MIB processing across 16 different observers; these same authors also examined in depth the behavior of one of their participants, given that observer's heightened sensitivity to MIB stimuli. In this case, the authors note, ''. . . the results obtained by averaging across 16 individual subjects are in perfect accord with those described in detail for one subject" (p. 703).
Also in the psychophysical realm, Caetta, Gorea, and Bonneh (2007) report on increment threshold, sensitivity, and decision criterion shifts in response to MIB stimuli across five different observers. Interestingly, this paper compares the results of one of their observers to the collective average for all five participants, thereby providing some insight regarding inter-and intra-subject variability. Owing to the variety of MIB-related experiences, for example, they describe one observer as displaying an unusually long delay (i.e., up to 1 min) before the initial onset of MIB compared to that typically reported in the literature. They also refer to two participants who reported that the appearance of the rotating mask fluctuated between periods of individual crosses moving independently versus episodes of where the crosses formed a singular, complete rotating surface. They conclude that MIB-related phenomena needed to be considered from both sensory and criterion-based perspectives.
Finally, there is much to be gained from the examination of single-subject paradigms that employ special populations. For example, Carter and Pettigrew (2003) , upon examining the relationship between MIB and binocular rivalry, report that one of their subjects had ingested LSD 10 h before participating in the experiment. Phase durations for both rivalry and MIB were highly correlated with one another for this subject, but departed markedly from the typical gamma distribution approximations typically found in other observers; two months later, with this same subject not under the influence of LSD, phase durations for MIB once again were best approximated by a gamma distribution fit. Furthermore, Tschacher, Schuler, and Junghan (2006) examined rates and durations of MIB in a sample of patients with schizophrenia relative to a group of matched controls. Participants with schizophrenia exhibited higher rates of MIB when positive symptoms were exhibited, while lower rates correlated with negative symptomology; overall, the control group exhibited higher rates of MIB compared to the participants with schizophrenia.
Consequently, in addition to examining the overall effects of mask coherence and depth ordering on the duration and frequency of MIB, we also assessed individual differences among observers and note some interesting trends and discuss their implications.
Methods

Participants
Nine observers participated in the experiment (5 males and 4 females, age range of 22-52). Seven of the participants were undergraduate students enrolled at the University of New Hampshire at Manchester at the time the experiment was conducted, one was a graduate of the University, and one was a faculty member and one of the authors of this paper. All participants had normal or corrected-to-normal visual acuity, and were prescreened via the use of random-dot stereograms (Julesz, 1971 ) to ensure they were not stereoblind. The participants were not compensated for their participation. The study's protocol was examined and approved by the institutional review board at the University of New Hampshire, and informed consent was obtained from all participants. This research was conducted in accordance with the Code of Ethics of the World Medical Association (Declaration of Helsinki).
Stimuli
The stimulus patterns were generated on an Apple iMac (2.66 GHz Intel Core 2 Duo processor with 20 00 display) running OS X 10.10.5, and the display was mirrored to a Samsung 22 00 LCD monitor (model 2233RZ; 1680 Â 1050 native resolution; 120 Hz refresh rate). Matlab (Mathworks, Natick, MA) with the PsychToolbox extensions (Brainard, 1997; Pelli, 1997) was used to program the displays. Participants were seated 86 cm from the display screen, and viewed stereo pairs of the stimuli through a Wheatstone mirror stereoscope at a total optical distance of 102 cm. Head movements were minimized via the use of a combination head-chin rest. Each of the two side-by-side panels of the stereo display consisted of a 480-dot pattern of blue mask elements projected within a rectangular 600 Â 800 pixel window (9.19 deg Â 12.44 deg) that was framed by a thin, 2-pixel-wide grey border. Each blue dot was comprised of a 5 Â 5 square pixel array subtending 0.005 deg The mask of blue dots used was similar to that employed by Wells et al. (2011) Experiment 1b, except that the coherence of the patterns in the present study was manipulated in discrete steps of 0%, 50%, and 100% (rather than 0%, 33%, 66%, and 100%). Like the Wells et al. (2011) study, coherence was defined in terms of the proportion of blue dots that were moving in a common direction (left-to-right, right-to-left, top-to-bottom, or bottom-to-top, which was varied randomly within each block of 12 trials). Within a given 30 s trial, one of these four motion directions was used for the duration. Hence, for a given trial at 0% coherence, the subject witnessed a blue ''snowstorm," with the dots moving randomly within the window, whereas for a 100% coherence condition, the dots all moved in the same direction in one of the four designated directions. Individual dots moved at a velocity of 2.68 deg/s, and were extinguished after a 235 ms lifetime; dots were replenished after this timeframe in a newly designated location within the window (see Wells et al., 2011 , Experiment 1b, p. 1505 , for a detailed description of the dot-extinction algorithm).
Binocular disparity of the yellow target was manipulated via the stereoscope by having the target appear in front of, in the same plane as, or behind the blue-dot mask, and the fixation cross was always presented in the plane of the mask (unlike the Graf et al., 2002 study, where the disparity of the moving grid of dots was manipulated in Experiment 1, and the fixation cross varied with the depth of the grid or the yellow target). Prior to the start of the first experimental session, each participant was asked to set the depth of the yellow target dot such that it appeared to float about 1.5 00 (3.81 cm, compared to a depth difference of 2 cm used by Graf et al. (2002) ) in front of and behind the blue mask. This was accomplished by having each observer adjust the horizontal disparity of the target and comparing its depth plane with that of a veridical target that was placed in front of, coplanar with, and behind the LCD display. Participants were very consistent in these judgments, and only differed from one another by a range of 20 horizontal pixels (0.31 deg) in their disparity settings. These settings were used for each observer's subsequent depth conditions.
Design and procedure
The data were gathered using a 3 Â 3 repeated-measures factorial design, where the depth of the target dot was manipulated across three planes (in front of the blue-dot mask, coplanar with the mask, or behind the mask), and coherence of the mask pattern varied as described previously (0%, 50%, and 100% coherence). Each participant completed a series of 60 trials arranged in nine randomly assigned sessions, where each session consisted of 5 experimental blocks, and each block contained 12 thirty-second trials. The depth and coherence conditions were factorially combined across sessions and held constant, such that each of the nine sessions represented a unique combination of one of the three coherence levels coupled with one of the three depth conditions. A resting period at the observer's discretion was provided at the end of each block of trials. Each 60-trial session lasted approximately 45 min.
Participants were seated in a dimly lit room in an adjustableheight dental chair, and their heads were stabilized using a combination head-chin rest. The stereo panels were fused via the stereoscope and within a given trial, subjects were instructed to press and hold down the right-hand button on a response keypad for the duration of the yellow target's disappearance, and to release the button upon the target's reappearance; the time elapsed within a given button press/release sequence represented one MIB episode. Prior to their first experimental session, all observers completed the same practice session comprised of six 30-s trials during which no data were collected. Disappearance time (sec) was measured for the average duration per MIB episode, and disappearance percentage was calculated as the pooled amount of time the target was perceived as disappearing within a 30-s trial, averaged across all trials within a session. Both of these measures were normalized for each subject by dividing the average for a given session by the average across all of the conditions. In addition, to more fully assess individual differences across observers, we also examined between-subject-normalized measures of the total disappearance per session and the number of MIB episodes per session. In these latter measures, rather than normalizing the data within a given observer (as was done for the overall analyses), we normalized the results across the different participants for the same experimental conditions so that differences among observers could be highlighted (see Figs. 6-7 ).
Results
Overall analyses
A 3 Â 3 repeated-measures analysis of variance was conducted on each of the normalized dependent measures (average duration per MIB episode, and percent disappearance per 30-s trial). Both analyses were checked for sphericity via Mauchly's test, and only the interaction effects for both measures were found to have violated this assumption. Consequently, the Greenhouse-Geisser correction was employed for these effects only.
For the average duration per MIB episode, the main effect of depth was found to be significant, F(2, 16) = 20.53, p < 0.001, g 2 partial = 0.72 (see Fig. 1 ). Bonferroni post hoc pairwise comparisons revealed that the yellow target projected behind the plane of the mask produced significantly more disappearance per MIB episode (M = 1.25, SEM = 0.04) compared to both the target coplanar with the mask (M = 0.84, SEM = 0.03; p < 0.001) and target in front of the mask (M = 0.90, SEM = 0.05; p = 0.007) conditions. The latter two means did not differ significantly (p = 1.000) from one another. The main effect of coherence was not found to be significant, F(2, 16) = 2.73, p = 0.096 (see Fig. 2 ), nor was the interaction effect between the two factors, F(1.43, 11.45) = 0.47, p = 0.575 (see Fig. 3 ).
In terms of the average percent disappearance per 30-s trial, the main effect of depth was significant, F(2, 16) = 12.90, p < 0.001, g 2 partial = 0.62, and the pairwise comparisons revealed a similar pattern as above, where the targets behind the mask produced significantly more disappearance (M = 1.31, SEM = 0.07) compared to targets that were coplanar (M = 0.78, SEM = 0.04; p < 0.001). Differences between targets behind the mask compared to those that were in front of the mask (M = 0.91, SEM = 0.07), however, only approached statistical significance (p = 0.063). There was no significant difference between the front and coplanar conditions (p = 0.595). The main effect of coherence was not significant, F(2, 16) = 1.32, p = 0.296, nor was the interaction effect between depth and coherence, F(1.40, 11.23) = 0.78, p = 0.545. Fig. 4 highlights the non-normalized differences in how much each observer deviates from the overall mean for each of the depth and coherence conditions for the average amount of disappearance observed per 30-s trial. Figs. 5 and 6 depict non-normalized and between-subject-normalized total disappearances per session, respectively, while Fig. 7 outlines the between-subjectnormalized number of MIB episodes per session, for every participant.
Individual differences among participants
Discussion
In terms of the overall analyses, our results show a rather clear depth-ordering effect, similar to that reported by Graf et al. (2002) . While in our case there was no significant difference between the target in front and target coplanar conditions, placing the target behind the moving mask produced the most disappearance on average across all nine observers. This result would be consistent with a surface completion interpretation offered in the earlier Graf et al. study, although other explanations are certainly plausible given the nature of disparity-selective cells being activated in this type of task (e.g., Poggio, Motter, Squatrito, & Trotter, 1985) .
Unlike Wells et al. (2011 Wells et al. ( , 2014 , the mask coherence effect was not found to be significant in our results, although the trend of increasing coherence producing marginally less MIB disappearance is certainly apparent in Fig. 2 . This same ordinal trend for coherence can be seen in the interaction plot (Fig. 3) , especially for the target coplanar and target behind conditions. The fact that this effect did not reach statistical significance in our study might be explained by important differences between our stimulus displays compared to those used by Wells and colleagues. Most notably, because our display was split down the middle and projected to different sides of a stereoscope, the resulting dot densities of our mask displays (4.20 deg À2 ) were much higher than those reported in Experiment 1 (0.65 deg À2 ) from Wells et al. (2011) ; however, in their Experiment 3, they maintained the same significant coherence effect when the dot density was increased to 6.02 deg
À2
, so it is unlikely that the present nonsignificant findings can be attributed to this difference. Perhaps more plausibly, the lack of a strong coherence effect with our data might be related to the small eccentricity used for the target stimulus relative to fixation: with our compressed stereo display, the eccentricity of the target was 1.83 deg in the upper-left quadrant, whereas Wells et al. (2011) placed the target at an eccentricity of 4.70 deg. When Wells et al. (2011) further manipulated target eccentricities using values of 2, 4.5, and 6 deg (Experiment 2), their results replicated earlier results from Hsu et al. (2004) , which indicated higher levels of MIB with larger eccentricities; the results of our study, therefore, most closely mirror the 2 deg condition from Wells et al. (2011) , which shows the least amount of MIB being produced overall, and may have resulted in a compressed effect of mask coherence with the present data. Other differences in stimulus displays relative to those used in the earlier studies can be found, as well, which may help to address the lack of an effect for coherence in the present study. Our target stimuli, for example, were notably smaller (0.28 deg diameter in the current study versus 0.55 deg diameter), as were our overall display field sizes (9.19 deg wide x 12.44 deg high versus 31.63 deg wide Â 23.20 deg high) compared to Wells et al. (2011) . The mask speeds used in our study were also slower than those used by Wells et al. (2011 Wells et al. ( , 2014 , which may have produced a floor effect for coherence. However, it is worth noting that there was an increase in the average length of a MIB episode for some participants at 0% coherence as predicted, although that main effect only approached significance (p = 0.096). This issue is discussed more below, where the role of adaptation within the trials is further addressed.
The lack of a significant interaction effect between these two variables suggests that coherence and depth ordering play different (and potentially independent) roles in the processing of MIB stimuli. Fig. 3 suggests, however, that this noted independence may only be relevant for the target coplanar and target behind conditions, given the near overlap of points in the target front condition. Further research is needed to delineate any possible interactive effects between these factors before any definitive conclusions can be ascertained, especially in light of the differences in the stimulus displays used in the current study compared to those used by Wells et al. (2011) . The focus of the present study, however, was on the nature of the individual differences noted among participants.
Individual differences among observers
Upon examining the results of Figs. 4-7, it becomes immediately apparent that the absolute level of MIB varies markedly across the different observers and across the separate measures. Note, for example, that Participant 4 exhibits a great deal of MIB across most of the conditions, while Participant 5 reports very little disappearance across the board; the same could be said for Participants 1 and 6. Furthermore, some observers displayed selective MIB sensitivities depending on the condition: see, for example, Participant 6, who reveals diminished MIB for the 50% and 100% coherence levels, yet shows a relatively high disappearance rate for 0% coherence, especially for the target behind condition, as hypothesized. This between-subject variability stands in stark contrast to the high levels of within-subject consistency observed in the average amount of disappearance seen per trial.
Also of interest are the patterns depicted in the non-normalized cumulative disappearance per session results (Fig. 5) relative to the between-subject-normalized disappearances per session (Fig. 6) . Notice that the hypothesized target depth response consistencies were better reflected in the non-normalized MIB duration measures (Fig. 5 ) compared to the normalized duration measures (Fig. 6) , where target behind disappearance rates are at least marginally higher than target in front rates for anywhere from six to nine of the observers, depending on the level of coherence. The normalized disappearances per session shown in Fig. 6 , on the other hand, show this same depth-ordering trend in only two to four of the observers, again depending on the coherence level. Moreover, the normalized number of MIB episodes per session (Fig. 7) reveal the hypothesized depth-ordering trend in only two to three of the different observers, suggesting that duration measures of MIB might represent a more useful index in this instance. In terms of the hypothesized differences in coherence levels (i.e., more disappearance with less coherence), the duration measures reveal that anywhere from three to four participants followed the predicted trends at the two coherence extremes (0% and 100%), depending on the different depth-ordering conditions considered (see . However, this pattern is not as easily discerned in the normalized frequency data depicted in Fig. 7. 
Adaptation effects as an index of individual differences
To better assess some of the underlying reasons for the differences among observers, the current study considered the role of adaptation across the 30-s trials. Gorea and Caetta (2009) have suggested that adaptation to a moving mask during a MIB trial could produce a shift in the perceived brightness of the target stimulus, thus producing a pattern of increased disappearance early in the trial, and then leveling-off throughout the remainder of the trial. Using a technique similar to that employed by Gorea and Caetta (2009) and Wells et al. (2011) , the current study established three 10-s bins to characterize adaptation effects throughout the 30-s trials (whereas Gorea and Caetta used six 10-s bins for their 60-s trials, and Wells et al. (2011) used six 5-s bins for their 30-s trials). We examined potential adaptation effects by comparing the mean length of a MIB episode for the two extreme conditions that produced the least amount of disappearance (i.e., 100% Coherence/Coplanar) and the most amount of disappearance (i.e., 0% Coherence/Target Behind) across observers. Fig. 8 plots the bins for each of the nine observers. As can be seen across the nine observers, there is very little evidence of an adaptation effect for these conditions. Participants 1, 3, 4, 6, and 7 display at least marginally longer MIB episodes for the 0% Coherence/Target Behind conditions relative to the 100%/Coplanar trials, while participants 2, 5, 8, and 9 reveal smaller differences between these conditions. To ensure that these patterns were not unique to our three 10-s bin sizes, we also examined six different 5-s bins and found similar results, again with no evidence of an adaptation effect across observers.
A 3 Â 2 repeated-measures analysis of variance was conducted on the three 10-s bins and the two extreme conditions. Based on Mauchly's test, the assumption of sphericity was met for all effects. The main effect of condition was found to be significant, F(1, 8) = 9.40, p < 0.015, g 2 partial = 0.54, where Bonferroni pairwise comparisons indicated that the 0% Coherence/Target Behind condition produced significantly more MIB (M = 1.57, SEM = 0.26) compared to the 100% Coherence/Coplanar condition (M = 0.93, SEM = 0.13; p = 0.015). The main effect of bin was not found to be significant, F (2, 16) = 2.48, p = 0.115, nor was the interaction effect between the two variables, F(2, 16) = 0.61, p = 0.554. These results confirm that adaptation was not apparent in these conditions and cannot explain the differences across our observers.
As noted above, differences in the mask speed, display field sizes, and target eccentricities may account for the smaller effect of mask coherence found in this study compared to that found by Wells et al. (2011) , who reported an adaptation effect partially determined by the mask coherence. It is plausible that our slower mask speeds, perhaps coupled with smaller display field sizes, produced lower levels of mask adaptation in our study, thereby minimizing the effects of mask coherence. Arguably, there is evidence for a possible floor effect for some participants when comparing the extreme conditions depicted in Fig. 8 . Of course, given that the 0% Coherence/Target Behind condition in the present study produced the most overall disappearance, it could also be fruitful to pursue in future studies the impact of binocular adaptation effects on MIB, perhaps in conjunction with the adaptation effects of mask coherence. These effects could help to elucidate some of the individual differences seen across the observers in this study.
Conclusions
It is apparent that MIB represents a perceptual phenomenon that is characterized by large between-subject variations. While ''. . . very few have failed to experience MIB" (Bonneh et al., 2001, p. 798) , it seems that the qualities and characteristics of how MIB is perceived by different individuals vary considerably. Arguably, the fundamental visual properties of color, form, motion, and depth perception remain remarkably stable in the face of dramatically changing parameters in the physical world. The disappearance phenomenon of MIB, on the other hand, seems to fluctuate rather considerably across different observers and consequently demands that research paradigms and measures recognize this diversity in perceptual experience.
Of course, it could be the case that no single underlying parameter can totally account for differences among MIB observers. The German mathematician and astronomer, Friedrich Bessel, known for his work in outlining the ''personal equation," attempted to explain differences among early 19th century astronomers in their ability to accurately measure transit times for stars crossing the night sky (Bolles, 1993; Mollon & Perkins, 1996) . These differences, it was determined, could not be explained in strictly physiological terms, which, in turn, led to Wilhelm Wundt's famous reaction time experiments being conducted several decades later, thereby opening the door for a variety of other attention-based explanations (Bolles, 1993; Mollon & Perkins, 1996) . If this is also the case for MIB, then deriving normative models of such experience could prove to be challenging at best, and perhaps ideal observer models may not be reasonable to assume under the circumstances.
